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? 1: RSIS???? [1]


































??????????????????????????????Maki and Suzuki [2]
?Yokogawa and Suzuki [3]??????????????????????????
??????????????????????????????????????
???????????????????????????








???????? [??]?????? T?K?????? RH??????????
??????????
? 1: ?????????
??? ?? (?) ???? (?) ???? (h) ???
A 85 85 250 20
B 85 70 250 20
C 65 85 500 20
D 70 75 500 30
????????????????????????????????????
???





? 2? ????????????? 7
? 2: ??A???????? ? 3: ?? B????????
? 4: ?? C???????? ? 5: ??D????????
2.2 ???????
2.2.1 ?????????????????????
DVD???? x(t)????????????????? 6-? 9????
? 2? ????????????? 8
? 6: ??A???????? (??) ? 7: ?? B???????? (??)







? 2? ????????????? 9
? 10: ??????????? B?
? 11: ??????????









lnxkit = ak ¢ tkt +bk+hki+ ekit
2.2.2 ???????
i : ???????????? (i= 1;2; ¢ ¢ ¢ ;nk)
t : ?????????? (t = 1;2; ¢ ¢ ¢ ; tk)
k : ?????????? (k =?? A;B;C;D)
hki : ???????» N(0;w2ki)
e : ???????????» N(0;s2)

















lnxki j = exp(b0+b1=T +b2? RH)tk j+b+hki+ eki j (2.2)
????? (b0;b1;b2)=(lnA;DH=k;B)
? 2? ????????????? 12
k : ??????????? (k = A;B;C;D)










xki(t) = xki(t¡1)+ exp(b0+ b1T +b2 ¢RH) (2.3)
???????










exp(b0+b1=T +b2? RH)tk j1+b
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? 2? ????????????? 13





w2+s2 w2 ¢ ¢ ¢ w2
w2 w2+s2 ¢ ¢ ¢ w2
...
... . . .
...









(Jk¡1)w2+s2 ¡w2 ¢ ¢ ¢ ¡w2
¡w2 (Jk¡1)w2+s2 ¢ ¢ ¢ ¡w2
...
... . . .
...













[log jSkj+(logxki¡mk)0S¡1k (logxki¡mk)] (2.10)









????W???????? E(E1;E2; ¢ ¢ ¢)????????? F ???????
?????? P(EijF)????? P(Ei)?? 3.1?????????
P(EijF) = P(Ei) ¢P(F jEi)S¥j=1P(E j) ¢P(F jE j)
(3.1)
?????????????????
????????????? (A)? x???B? z?????????P(Ai)?w(xi)?
???? P(AijB)? w0(xijz)??? P(zjxi)? z?????? p(zjxi)????????
?????
w0(xijz) = w(xi)p(zjxi)Sp(x j)P(zjx j) (3.2)
??????????x?????????????
w0(xijz) = w(xi)p(zjxi)R

















































































xt+1 =Mxt +Gw (3.11)
x???????? (???) M??????? G????? W?????
???????????????? xt+1 =Mxt??????? x= e(a+bt)?????
xt+1 = ea+b(t+1)
= ea+bt+b
= eb ¢ ea+bt = eb ¢ xt (3.12)
?????????????xt+1 = eb ¢ xt ????
3.2.2 ?????
yt = Hxt + r (3.13)












????????xˆ= k1y+ k2x˜ k1;k2????? (3.14)
????????????????????? x ft+1????????????




? 3? ????? 19
?????????????????????????
???DVD???? xt = e(a+bt)???????










xˆt = j(xˆt¡1;yt) (3.16)
?????(t¡1)??????? xˆt¡1??????? yt ????????????
????????????????(t¡1)??????xt¡1??????
N(xˆt¡1;d 2t¡1) (3.17)
?????????????????????? xt+1 =Mxt +Gw????????
xt ???????
N(Mt xˆt¡1;M2t d 2t¡1+ t
2
t ) (3.18)
? 3? ????? 20
????????Mt????????M2t ????????w??????????
??????????????? (t¡1)??? x˜t ????????????
x˜t ´Mt xˆt¡1 (3.19)
??? t?????????? yt??????(t¡1)???????????? y˜t??
????? yt = Hxtruet + r??
y˜t ´ Ht x˜t = HtMt xˆt¡1 (3.20)
????????t???????? yt? (t¡1)???????? y˜t???????
??? et ????
et ´ yt¡ y˜t = Htxt + vt¡HtMt xˆt¡1 = Ht(xt¡Mt xˆt¡1)+ vt (3.21)
???????? et ?????

















































?????????????????xt???? xˆt? xˆt ?????????????
??????????M2t d 2t¡1+t2t ????????? r2t ???????????
??????????







r2t ´M2t d 2t¡1+ t2t (3.27)
???????





????et ?????? et ´ yt¡HtMt xˆt¡1???
? 3? ????? 22
















?????????????????? p(xt jYt)?????????? p(xt jYt¡1)?
?????????????????????????????????????
???????? p(xt jYt¡1)???????? Stjt¡1 = fs(1)tjt¡1; ¢ ¢ ¢ ;s
(N)
tjt¡1g??????
? 3? ????? 23
? p(xt jYt)???????? Stjt = fs(1)tjt ; ¢ ¢ ¢ ;s
(N)
tjt g???????????????














(?) i= 1; ¢ ¢ ¢ ;N?????? x(i)0j0 » p0(x)??????p0(x)??x?????????
(?) t = 1; ¢ ¢ ¢ ;T ???? (a),(b),(c)???????????
(a) ? i(i= 1; ¢ ¢ ¢ ;N)?????( )( )( )??????






??????????w(i)t = Rt(yt jx(i)tjt¡1)??????
(b) Wt = åNi=1 = w
(i)
t ?????
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? 14: ?????????????????????

















lnxki j = exp(b0+b1=T +b2? RH)tk j+b+hki+ eki j (4.1)
? 4? ?????????????????????? 26
k : ??????????? (k = A;B;C;D)












[log jSkj+(logxki¡mk)0S¡1k (logxki¡mk)] (4.2)
??????????????????????????????(bˆ0; bˆ1; bˆ2; bˆ; wˆ2; sˆ2)
?????????????????????????????????????
? 2: ???????????????????
bˆ0 bˆ1 bˆ2 bˆ wˆ2 sˆ2
13.787 -7814.72 0.0281 2.994 0.120 0.101
exp(b0+b1=T +b2? RH)???????????
? 3: ????????????
??? (??/????) A(85?/85%) B(85?/70%) C(65?/85%) D(70?/75%)












xki(t) = xki(t¡1)+ exp(b0+ b1T +b2 ¢RH) (2.3)





























???????????????????????M2t d 2t¡1 = d 2t¡1????????
??et?????? et ´ yt¡Mt xˆt¡1??????????????????????
??????????







r2t ´M2t d 2t¡1+ t2t (4.6)
????














² 0?????????? (??:A.2???)???» N(2:951;0:128)???
????????
² ?????1:80?? 3:78?? 0:02??????????????


















3. ??????????????Wt =åNi=1 = w
(i)
t ??????????????


























? 4? ?????????????????????? 31
? 16: ??????????? (A10)
? 4: A10??????????????????????
?? 0 250 500 750 1000
??? 2.48 4.44 5.18 5.74 6.90
??? 2.99 3.60 4.78 5.77 6.65
??????????? 2.72 3.90 4.88 5.76 6.69
????????????? 0.346 0.234 0.188 0.162 0.144












? 4? ?????????????????????? 33
? 18: ????????????? (A10)?????:?????
? 5: A10??????????????????? (0????)
?? 0 250 500 750 1000
??? 2.48 4.44 5.18 5.74 6.90
??? 2.95 3.53 4.70 5.66 6.56
??????????? 2.65 3.82 4.78 5.68 6.57
????????????? 0.247 0.138 0.130 0.115 0.119
? 6: A10??????????????????? (????)
?? 0 250 500 750 1000
??? 2.48 4.44 5.18 5.74 6.90
??? 2.79 3.33 4.72 5.75 6.67
??????????? 2.44 3.84 4.87 5.79 6.67
????????????? 0.289 0.214 0.162 0.128 0.127













? 4? ?????????????????????? 35
? 7: B2??????????????????? (????)
?? 0 250 500 750 1000
??? 2.08 3.00 3.85 4.43 5.24
??? 2.93 3.15 3.83 4.50 5.16
??????????? 2.49 3.16 3.84 4.49 5.16
????????????? 0.262 0.128 0.120 0.119 0.112
? 20: ????????????? (B6)
? 8: B6??????????????????? (????)
?? 0 250 500 750 1000
??? 3.04 3.61 4.64 5.40 5.91
??? 2.93 3.69 4.34 5.07 5.84
??????????? 3.03 3.67 4.41 5.17 5.84
????????????? 0.220 0.177 0.169 0.173 0.168
? 4? ?????????????????????? 36
? 21: ????????????? (B20)
? 9: B20??????????????????? (????)
?? 0 250 500 750 1000
??? 2.30 2.94 3.33 4.80 5.59
??? 2.93 3.29 3.86 4.43 5.16
??????????? 2.62 3.20 3.76 4.50 5.16
????????????? 0.198 0.159 0.126 0.120 0.121
? 4? ?????????????????????? 37
? 20?? 8?B6?????????????????????????????
????????????????????????????







? 22: ?????????????? (A10)?????:0?????
???????? 10????
? 4? ?????????????????????? 38
? 10: ?????????????? (A10)?????:0?????
?? 0 250 500 750 1000 1250
??? 2.48 4.44 5.18 5.74 6.90 ???
??? 2.95 3.53 4.70 5.66 6.56 7.45
??????????? 2.65 3.82 4.78 5.68 6.57
????????????? 0.247 0.138 0.130 0.115 0.119
























? 23: ????????????????? (A10)
?????????????????????????????????????
?????????
? 5? ????????????????? 41
? 11: ????????????????? (A10)
?? 0 250 500 750 1000
??? 2.48 4.44 5.18 5.74 6.90
??? 2.95 3.53 4.98 6.18 7.22
??????????? 2.65 3.82 5.00 6.11 7.22




? 24: ??????????????????????? (A10)?????:0?????
???????? 12????
? 5? ????????????????? 42
? 12: ?????????????????? (A10) (????:0????)
?? 0 250 500 750 1000 1250
??? 2.48 4.44 5.18 5.74 6.90
??? 2.95 3.53 4.98 6.18 7.22 8.32
??????????? 2.65 3.82 5.00 6.11 7.22










???????? 25-? 27???????????? 13????? 250?????
500?????750??????????????????1000??????????
?????????????????
? 5? ????????????????? 43
? 25: 250??????????????????
? 26: 500??????????????????
? 5? ????????????????? 44
? 27: 750??????????????????
? 13: ????????? 1000????????? (PF:??????????)
1000????? 250???? 500???? 750???? 1000?????
???????? 6.55 6.65 6.65 6.896
PF(???????) 6.46 6.65 6.65
PF(???????) 6.49 6.64 6.67
PF(????) 7.32 7.36 7.22













































???A ?? (h) ???? (h)
0 250 500 750 1000
A1 16 78 116 278 445 788
A2 25 64 134 342 532 743
A3 26 94 190 335 642 685
A4 26 111 247 343 718 647
A5 27 89 185 246 466 762
A6 21 111 207 567 896 607
A7 26 121 274 589 781 588
A8 31 108 223 315 745 654
A9 24 118 285 723 754 578
A10 12 85 178 312 988 669
A11 28 111 167 312 771 671
A12 24 136 267 444 719 614
A13 35 76 265 567 610 626
A14 19 53 112 278 534 778
A15 28 88 158 308 654 704
A16 27 68 120 263 432 807
A17 18 87 176 302 558 723
A18 26 109 238 421 641 645
A19 26 111 253 378 638 649
A20 31 91 206 367 726 656
?? DVD??????????? 50
? 15: ???? B????????
85?/70? RH
??? B ?? (h) ???? (h)
0 250 500 750 1000
B1 10 20 67 112 156 1117
B2 8 20 47 84 188 1118
B3 12 26 72 185 421 880
B4 20 43 120 166 219 999
B5 32 45 76 103 267 1126
B6 21 37 104 222 368 870
B7 21 30 89 155 221 1035
B8 22 26 72 125 267 1043
B9 25 46 124 182 224 994
B10 17 38 67 179 378 911
B11 28 58 88 120 268 1065
B12 8 15 36 144 189 1059
B13 10 27 89 175 385 880
B14 23 54 111 148 221 1037
B15 28 39 125 172 278 959
B16 25 53 88 130 188 1149
B17 20 43 75 166 256 999
B18 22 26 50 172 229 1058
B19 13 38 78 124 189 1078
B20 10 19 28 121 268 1046
?? DVD??????????? 51
? 16: ???? C????????
65?/85? RH
??? C ?? (h) ???? (h)
0 500 1000 1500 2000
C1 14 23 58 112 278 2057
C2 10 17 55 165 263 1948
C3 11 56 88 138 189 2078
C4 18 28 78 117 243 2106
C5 17 45 78 143 189 2167
C6 10 14 45 154 231 2031
C7 31 53 111 156 211 2151
C8 29 54 106 154 218 2128
C9 22 32 65 89 126 2799
C10 29 36 78 145 188 2297
C11 21 38 89 148 227 2075
C12 24 45 68 134 211 2236
C13 28 57 78 132 190 2352
C14 19 47 61 117 150 2486
C15 25 65 89 184 256 1972
C16 10 18 57 113 178 2189
C17 21 34 45 98 121 2845
C18 12 20 34 112 176 2308
C19 28 56 108 176 243 2001




???D ?? (h) ???? (h)
0 625 1250 1875 2500
D1 25 34 64 92 167 3240
D2 25 93 134 154 211 2596
D3 7 23 97 103 178 2615
D4 10 20 56 89 155 2920
D5 5 20 78 132 187 2496
D6 5 15 52 112 167 2644
D7 22 34 67 132 188 2851
D8 12 17 56 78 108 3318
D9 22 34 67 132 189 2847
D10 23 27 54 121 152 3129
D11 11 20 41 87 115 3249
D12 15 18 43 88 118 3343
D13 19 21 38 82 135 3435
D14 18 22 86 178 245 2456
D15 22 26 73 145 252 2582
D16 18 18 29 66 127 3649
D17 22 26 93 145 178 2761
D18 18 27 56 88 134 3316
D19 11 32 44 97 143 3051
D20 12 56 66 124 249 2550
D21 14 34 54 77 112 3500
D22 20 23 25 50 181 3593
D23 11 16 27 54 160 3275
D24 17 24 25 58 108 4034
D25 11 25 22 62 130 3488
D26 17 24 25 70 123 3707
D27 21 39 63 78 163 3304
D28 20 28 45 111 243 2787
D29 15 21 38 65 134 3453
D30 10 34 54 96 176 2841
?? DVD??????????? 53
A.2 DVD?0??????????









? 29: ?? B? 0???????????????
? 30: ?? C? 0???????????????
?? DVD??????????? 55
? 31: ??D? 0???????????????
?? DVD??????????? 56
? 32: ???????? 0???????????????
???? 57
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